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COMPARISON OF WONRIGID AND SEMIRIGILC AIPSHIPS.*

By Lt, Stapfer.

The dis zussion following the communication of Mr, Nobile on
I%alian semivigid airships ieads me tv offer a few considerations
vhich are doubtless not new, but which seem to me to have never
been presented from a purely objective point of view,

One of the main otjects of airship scierce consists in estab-
iishing cooperation vetween two vertical forces, ths tuoyancy of
the 2ir and the attraction of gravity. The mechanism for estab-
lishing this cooperation must have the minimum weight and offer
vhe minimum head resistance. S+tarting with this princirle, let us
consiaer shat improvements can be made in the present type of non-
rigid airships (derived from the "short car" tvpe).

The nrinciple of this tvpe is, briefly, as follows: The total
1ift F 1s distributed throughout the length L of the envelore.
The {(otal weight P = F is distributed along the shorter length !
cf the car., The necessity of making the shearing stresses and
vending moments as smell as possible in the car and irn the envel-
ore leads tc a division of the weight and 1ift into n rarts In
and fq, respectively equal, and to connecting them by n susren-
sions, as shown by accompanying figure,

The vertical component of the suspensicen q 1is equal to
T, = ﬂq It follows, on the one hand, that the tension T of this

a
suspension increases with its inclination a, since

X 1

m_ =
i = P -
2 a cos ¢

From "Premier Congrés International de 1a Navigation Aérierne," Paris
Yoveqrer, 1528, Vel.IV, p. 487,
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From thie there follows, on the other hand, compression stires:
8s cq = p, tan a, which become consideranle fow large inclinas. .
a of the suspengions, These interior forces must oe offset by 7.
interior tension of thz gas. Thz consecuences of the cbliquity .
the suspensions ave therefore:

A, The necassity of increasing the stuengsi ¢f ot saspen-
sicns and, hence, their weight and arag.

B. The necessity of increasing the inside tension a.d, nhence,
the strergth of the envelcpe, its weight, volume ard Arag,

There are two ways to diminish the inclination of the sus-
pensions:

The first consists in increasing the distance between the en-
velope and the car. This increases the drag and introduces pro-
»iti+ive chstructions,

The second 7ay is to place the weights on the vertical lines
rassing through the corresponding centers of 1lift. Thue we arrive
a2t the semirigid tvre, which acmrdingly arpears to be the resultl
of improvements applied to the nonrigid type and which offers, mcr -
over, along with other advantages, increzsed faciiity of maneuver -

ing.

T-arslated b~ the National Advisory Committee for Aeromutics.






